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大 60 Wにした場合でも 0 W伝送時とのエラーベクトル振幅の差は 0.05％以下という高い伝
送特性が維持されるということを明らかにした。 
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?????????????????? (RoF : Radio-over-Fiber)??????????????
????????????????????????????????????????????
????????????????RoF[1] ????????????????????????









?????????????RoF ?????????????????????? (SMF :Single-








































? 2.1? RoF????????????? 2.2? RoF ?????????RoF ??????
????????????????????????????????? ??????????
???????????????????????????????????????????
???????????????????/? (E/O : Electrical/Optical) ??????????
???????????????????????????????????????????








??? RoF??????????????????????????? 1.3 m?? 1.55 m
????????????????? 1.55 m??????????????????????










































? 2.3: ?? 1.55 m?????????RF?????
4
? (2.1)????????RF?????????? 2.3??????????????????
? C=1550 nm ????D=17 ps/nm/km????? L? 1?2?5 km????????? fRF
? 0?70 GHz????????????????????RF???????????????
???????????????? 5 km???????????????? 5G???????
??????? 28 GHz??? RF???????????????????????????










?????????????? (LD : Laser Diode )????????????????????





































????????????????? 2km??? SMF???? 600mW????? 300mW?
?????????????? 26mW??????????????? [6]????SMF???




??????????????? RoF ?????SMF ?MMF?????????????
???????????SMF ??????????????????????????????














?????????????? 2.9 ???????? SMF?????? 10 m??MMF??



















????? 2??????? (HPLD:High Power Laser Diode)????1?????????





?? 808 nm??????? 35 W????????????????????HPLD?????
?????? 125 m?MMF?DCF???????????????? (TFBC:Tapared Fiber










?????????? 3.2??????????? (PM:Power Meter)??????HPLD??


























































































































































































































? 4.1: 1.3 m? 3????????RoF??
? 4.2: 1.3 m? 4????????RoF??
1.3 m??????????? RoF???????? 3???????????? 4.1??4
???????????? 3.8???????????????????? (DFB-LD : Distributed
Feedback - Laser Diode)??????3??????????? 1310 nm?1320 nm?1330nm ?
???????????? 10 nm?????????????4??????????? 1310 nm?
17
1315 nm?1320 nm?1326nm ?????????????? 5 nm?????????4????
??????????????.??????????????? (LNM:LiNbO3 Modulator) ?
????????? (SG:Signal Generator)????????????????????????
????????????? 5.2 GHz ???????????? (OFDM:Orthogonal Frequency
Division Multiplexing) ??????????? 64 ????????? (64QAM:64Quadrature
Amplitude Modulation)??????? 54 Mbit/s ????????????????????
??????? (ISO:Isolator)????????????????? (QD-SOA: Quantumn Dot
- Semiconductor Optical Ampliers) ??????????????????????????
?????????????????????? (CPS:Clad Power Stripper) ????????
? HPLD????????? 808 nm ???????? 105 m ?MMF?????????
?????????? (TFBC:Tapared Fiber Bundle Combiner)???? 300 m? DCF ??
??????????????????? (TFBD:Tapared Fiber Bundle Divider)???? 6 ?
?MMF ??????????????CPS ????????????????? (BPF:Band
Pass Filter) ???? 3?????? 1310 nm?1320 nm?1330nm ? 4?????? 1310 nm?
1315 nm?1320 nm?1326 nm ?????????????? PD ?????? ???????
??????????? (LNA:Low Noise Amplier) ???????????????????
(ATT:Attenuator) ?????????????????????????? (EVM:Error Vector
Magnitude) ??????????????????????HPLD ??????????? 0





? 4.3: ????? 0 W? ? 4.4: ????? 60 W?
(1b)3?????? 1320 nm??????????
? 4.5: ????? 0 W? ? 4.6: ????? 60 W?
(1c)3?????? 1330 nm??????????
? 4.7: ????? 0 W? ? 4.8: ????? 60 W?
RoF???????????????? 4.1???? 3ch????????????????
???????????? 60 W???????????????-35.0 dBm????????
???????????????? (1a)????? 1310 nm????? 4.3?4.4??(1b)???
?? 1320 nm????? 4.5?4.6??(1c)????? 1330 nm????? 4.7?4.8??????





? 4.9: ????? 0 W? ? 4.10: ????? 60 W?
(2b)4?????? 1315 nm??????????
? 4.11: ????? 0 W? ? 4.12: ????? 60 W?
(2c)4?????? 1320 nm??????????
? 4.13: ????? 0 W? ? 4.14: ????? 60 W?
(2d)4?????? 1326 nm??????????
? 4.15: ????? 0 W? ? 4.16: ????? 60 W?
20
??? 4.2???? 4ch???????????????????????????? 60 W
???????????????-35.0 dBm???????????????????????
? (2a)????? 1310 nm????? 4.9?4.10??(2b)????? 1315 nm????? 4.11?
4.12??(2c)????? 1320 nm????? 4.13?4.14??(2d)????? 1326 nm????






??? 45 %????????? 60 W?????????????????????
? 4.1: 300 mDCF?? 808 nm?????????????
















































Output power of HPLD (W)
? 4.17: HPLD???????????????????
21
































? 4.18: 1310 nm? EVM??
3?????? RoF?????????????????? 4.1?????????????
??????????? 1310 nm??? EVM???? 4.18???????? Back to Back?
?? 4.1?? 4.2????????????300 m?DCF?BPF??????????????
?????????????????????????
? 4.18???????????????????? EVM???????-35 dBm?????
EVM?????? 1.3 %??????????????????-35 dBm??-45 dBm???


























? 4.19: 1320 nm? EVM??
???? 1320 nm???EVM???? 4.19????? 4.19???????????????
????? EVM???????-35 dBm????? EVM?????? 1.1 %???????



























? 4.20: 1330 nm? EVM??
????? 1330 nm???EVM???? 4.20????? 4.20??????????????
??????EVM???????-35 dBm?????EVM?????? 1.1 %???????




























0 W 60 W
0 W 60 W




? 4.21: ??????????? EVM??
? 4.21? 3?????????????????EVM???????(a)?????????
0 W? 60 W???? 1310 nm????????????(b)????????? 0 W? 60 W
???? 1320 nm??????????????(c)????????? 0 W? 60 W????
1330 nm?????????????????????????????????-35 dBm??





























? 4.22: 1310 nm? EVM??
4?????? RoF?????????????????? 4.2?????????????
??????????? 1310 nm??? EVM???? 4.22???????? Back to Back?
?? 4.1?? 4.2????????????300 m?DCF?BPF??????????????
?????????????????????????
? 4.22???????????????????? EVM???????-35 dBm?????
EVM?????? 1.5 %??????????????????-25 dBm??-35 dBm???


























? 4.23: 1315 nm? EVM??
???? 1315 nm???EVM???? 4.23????? 4.23???????????????
????? EVM???????-35 dBm????? EVM?????? 1.4 %???????



























? 4.24: 1320 nm? EVM??
???? 1320 nm???EVM???? 4.24????? 4.24???????????????
????? EVM???????-35 dBm????? EVM?????? 1.4 %???????



























? 4.25: 1326 nm? EVM??
????? 1326 nm???EVM???? 4.25????? 4.25??????????????
??????EVM???????-35 dBm?????EVM?????? 1.4 %???????






? 4.26: ??????????? EVM??
? 4.26? 4?????????????????EVM???????(a)?????????
60 W???? 1310 nm????????????(b)????????? 60 W???? 1315
nm??????????????(c)????????? 60 W???? 1320 nm???????
???????(d)????????? 60 W???? 1326 nm???????????????
??????????????????-35 dBm????????? 4.26???1310 nm?1315
nm?1320 nm?1326 nm? 4?????????????????????? EVM?????








2.45 GHz 1550 nm
? 4.27: ??????????? EVM?????
????? 1.3 m?????????????????????????? 1.55 m??RoF
????? 1.3 m?????RoF????????????? 4.27????????????
EVM?????????????????????? 1310 nm?1315 nm?1320 nm?1326 nm
? 4??????????? 2.45 GHz??????????????????????????
4.27?????????????? 2.45 GHz?????????1.55 m?? 1.3 m????
BtoB????????????????????????1.55 m?? 1.3 m???? EVM
?????????????????????? 50 W??????????? 0.05 %????

























? 4.28: ??????????? EVM?????
??????? 1310 nm?1315 nm?1320 nm?1326 nm? 4??????????? 5.2 GHz?
4?????????????????????????? EVM??????? 4.28????
????????????????? 5.2 GHz?????????1.55 m?? 1.3 m????
BtoB????????????????????????1.55 m?? 1.3 m???? EVM
?????????????????????? 40 W??????????? 0.05 %????
???????????1.3 m?? 4???????????? 5 nm???????????
???????????????????????????????????????????








????? 48 %??????????????? 1.3 m??DFB-LD??????? 60 W?
















???? ????????????????? 500 nm ??????????????????
??? 10 nm?? 5 nm????????????????????????????????










??????DCF???????? 60 W???????? 3?????4?????????
?????????? EVM????????
? 300 m?DCF?????????????? 1550 nm??????????????????
??????? 0.15??????????? 0.03??????????????????? 1550
nm??????????????????????????????????
? 300 m? DCF???????????? 808 nm? HPLD????? 1310 nm?1320 nm?
1330 nm? 3?? DFB?????????????? 10 nm? 3?????????????
???????????????????????????????????????????
???????????????????????????????????????????
?????????????? EVM???????Back to Back?????????????
???????????????? 60 W ????????????????????????
???????????????????RoF????????????????300 m?DCF
? 60 W????????????????? 28 W???????????????????
? 300 m? DCF???????????? 808 nm? HPLD????? 1310 nm?1315 nm?




Back????????????????????????????? 60 W ?????????
???????????????????????????????????????????
??????????????????????RoF????????????????
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